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Abstract: Project team is an arrangement of human resources having functional ex-
pertise in diverse fields leading a project towards its completion. Project managers 
use their experience and the project requirements to select and manage project teams 
depending on the qualities and characteristics each team member carries. However, 
the process of team selection and management is not an easy task because every pro-
ject has different requirements and functionality. Here, we report an investigation of 
60 most relevant studies carried out during the last decade. By conducting a system-
atic review we observed the factors affecting the assignment procedure of a team 
member to a project team. The majority of studies represent social skills (communi-
cation, coordination, trust) of an individual as the most vital attribute positively af-
fecting project success. In addition, functional expertise and experience of a team 
member executing a project were also found to be important to any project. Alt-
hough, it was observed that other factors like personality traits, culture, and team 
empowerment can only play a critical part in virtual and distributed projects. Moreo-
ver, group of the properties of individuals are combined in various studies for team 
selection by different researchers. In summary, the systematic review results in giv-
ing an insight to the properties required for an individual to be adapted for a specific 
project guiding it towards its success. 
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1 Introduction 
Success or failure of a software development project depends on the allocation of human resources 
to the project; therefore team members with desired qualifications must be selected carefully [1, 2]. 
However, the process of selecting team members is a complex activity [3] because each individual 
brings a different set of expertise, knowledge and priorities to the team [4, 5]. Team building is a 
form of activity in which individuals work together to form a team by contributing their knowledge, 
skills and capabilities along with managing social interactions to gain better organizational perfor-
mance (for example [6-9]). Thus, assignment of the right people to a project at the right time, as 
needed, is critical for the project success and the effective utilization of the resources [10]. 
Competitive markets are controlled by firms and companies having innovative and cross-functional 
teams [11, 12]. These teams tend to be composed of a mixture of members with complementary 
knowledge and expertise which makes them capable of rapid development of new products, thus 
keeping the companies and firms in the competitive market. However, for a novel project manager, 
management of such teams, with individuals having different functional background working to-
gether to attain a common goal, is a challenging task [6]. Flexibility is found to be an important 
aspect for a better performance of cross-functional teams [13] because it allows project managers to 
bring productive changes to the development team for completing the project successfully.  
Human resource allocation allows us to identify and decide what function has to be done and by 
whom [3], which makes it one of the important tasks of project development before even starting it. 
Hiring people (Project manager and team members) with effective leading qualities and expertise 
will decide the successful completion of a project [5] within time and cost as well as ensure meeting 
the customer’s requirements. Researchers have formulated different models and frameworks (for 
example [14, 15]) to assess the skills and capabilities of people, and to assign them to their devel-
opment roles in a project team. This results in an effective and productive team.  
1.1 Aims and Objectives 
The purpose of the present study was to identify different characteristics of individuals considered 
by project managers for constructing a successful project development team. Additionally, man-
agement techniques embraced by project managers for conflict resolutions, social interaction, and 
trust building among team members was investigated. The aim of the study was achieved by per-
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forming a systematic literature review on primary studies discussing project team selection and 
management in the field of Software Engineering, Project Management, and Information Systems.  
1.2 Research Questions 
In order to examine the topics presented in aims and objectives, the present study raises three ques-
tions. 
i. What are the selection criteria or individual’s characteristics based on which project manag-
ers build a successful project team? 
ii. What are the techniques used by project managers for managing teams during a project?  
iii. What general guidance can be construed for novel project managers from this systematic re-
view? 
1.3 Research Methodology 
The present study is conducted as a Systematic Literature Review by following the guidelines pro-
vided by Kitchenham and Charters [16]. For attaining the most relevant study materials, different 
journals have been searched using proper search strings. Primary studies have been selected by 
clearly defined search strategies, and precise quality assessment techniques. Data extractions forms 
and tables are used for collecting data from the primary studies on which the conclusion of the pre-
sent study is based.  
Synthesis and analysis of the data acquired from the primary studies are acceptable due to the broad 
research done in this area. A non-biased review was essential for verifying best practices for project 
team selection and management because of the diverse opinions of researchers on the research ques-
tions.  
1.4 Related Work 
The focus of this systematic literature review was to identify and collect different characteristics of 
team members and team management, found by different researchers, impacting the success or fail-
ure of a project. Moreover, the team management techniques followed by team managers for suc-
cessful completion of projects was studied and evaluated in order to facilitate the novice project 
managers in conducting any project.  
Project management literature has an extensive amount of research work carried out on selection 
and management of project teams; however, prior to this, such a systematic review has not been 
conducted. The important function of human resource management in any development project is 
employee resourcing [17] depending on their skills, competencies, and knowledge required for the 
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project. Researchers have formulated different models, processes, and methods to evaluate the fit of 
each individual for a specific project. 
Andre et al., 2011 [14] developed a formal model using psychological tests and data mining tools 
for assignment of different roles to the employees taking into account different factors and their 
constraints. The model constructed helped managers to form project teams after evaluation of dif-
ferent team make-ups. Shipley and Johnson [15] states that the use of mathematical models can im-
prove the process for selecting project members which can lead to significant project outcomes. 
They used fuzzy logic model that allows the process of team building to be more effective by inte-
grating the personal behavior and characteristics of each individual with the selection process. 
Hsieh [18] also proposed an integrated approach for the selection of competitive team members for 
a team. Mathematical models such as fuzzy measures, similarity analysis, and fuzzy programming 
were used in the approach of knowledge-based decision making for selection of a team member for 
a project. The approach was implemented on a teaching hospital in Taiwan, which resulted in con-
siderable results for the management staff of the hospital. de Korvin et al., 2002 [10] developed a 
model considering human behavior and personality characteristics for team member selection. On 
the basis of an Individual’s fuzzy compatibility measures, the approach evaluated human resources 
for meeting their goals of the project, allowing project managers to complete the project on time 
and within budget.  
Dainty et al., 2009 [17] studied the current human resource planning in seven different construction 
firms and developed an innovative approach to project resourcing. The framework was able to cap-
ture the project and employee data, as this data was found to be very important for successful pro-
ject resourcing.   Team climate with social elements of trust and coordination among team members 
leads to a successful project team producing positive results [19]. Several studies (for example [13, 
20]) state that team members should be trained to develop their social skills of conflict resolution, 
stress management, negotiation, and effective communication. 
The demand of high quality and faster solutions to complex problem brings the focus on global and 
virtual teams but only establishment of these teams cannot bring success to the project [21].  The 
reason is that globally dispersed teams has negative effect on development projects resulting from 
lack of communication among team members and their leadership [22]. Hoegl et al., 2004 [19] also 
found in their study that proximity of team members is positively related to the teamwork quality of 
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a project team and suggests that special attention should be given to foster the social elements of 
mutual support, cohesion, and work norms. Project managers with no or less experience in man-
agement of distributed team also face difficulties in and they need to develop special management 
skills different from those which can be applied on local teams.  
People are the major cost items for software development projects [23] thus making it a key issue 
for any project manager in team members’ selection. Composition of a development project team 
before starting it is an important step, impacting the performance and quality of the project. The 
team-related factors leading a project to poor performance includes the personality composition of 
team members, team leadership, and intra-team communication and coordination [24]. Howard [23] 
states an equal importance for understanding the different personalities of software developers 
comparing to their qualification, technical skills, and their experience. With the diverse expertise in 
IT and business, at the same time the team leader and team members must have the ability of social-
interaction with customer and their fellow members. 
To improve the quality of human resource management and proper career development of an indi-
vidual, managerial expertise and experiences must have to be integrated with selection of suitable 
person for each role. Despite the importance of identifying and selecting right person for a role, 
there is very less knowledge and research available on how to do it [25]. 
1.5 Structure of Thesis 
This thesis is divided into four chapters and the abstract of each chapter is provided in this section. 
Chapter 1 (Introduction) deals with the overview of the whole project, the problem statement, and 
motivation for the systematic literature review. 
Chapter 2 (Systematic Literature Review) provides the review protocol and a detailed plan for con-
ducting the systematic review. Description of the elements of systematic review and the process of 
research pursued is also presented.  
Chapter 3 (Results and Discussion) includes a detailed narration of the variables and the relevant 
individual characteristics found during the study. The relationship among these variables and their 
importance for development project is also discussed. 
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Chapter 4 (Conclusion) highlights the key findings and their practical implications in real world 
projects. Recommendations for future work and the limitation of the study is also addressed.    
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2 Systematic Literature Review 
A systematic literature review is a secondary study used to identify, evaluate, and interpret all the 
relevant and available primary studies to answer a particular question, topic area, or phenomenon of 
interest, whereas primary studies are individual studies contributing to a systematic literature review 
[16]. There are a number of reasons for performing a systematic literature review but according to 
Kitchenham and Charters [16] the main reasons are to summarize the existing evidence concerning 
a technology, to identify any gaps in current research, or to provide a framework for positioning 
future research activities.  
The process of undertaking a systematic review consists of different activities divided into three 
main stages namely: Planning the Review, Conducting the Review, and Reporting the Review [16]. 
In the planning stage a review protocol is developed after determining the need of conducting the 
review. Review protocol is defined as a set of methods that was used for conducting a specific sys-
tematic literature review [16]. Identification of research, selection of primary studies, study quality 
assessment, data extraction and monitoring, and data synthesis are the steps carried out during the 
second stage (Conducting the Review) of the systematic review. While the final step “Reporting the 
Review” consists of formatting the review along with review evaluation.  
Kitchenham and Charters [16] states that systematic literature review in different fields gives us the 
opportunity to stand on the shoulders of the field giants, and especially in computer science field it 
allows us to get off each others’ feet and to accumulate work of others to move further. Relevant 
primary studies are examined in a systematic literature review in order to produce unbiased litera-
ture and to provide information about the effects of different phenomenon across a wide range of 
settings and empirical methods. However, the process of commencing a systematic literature review 
needs a significant amount of effort as compared to traditional literature reviews [16].  
2.1 Planning the Review 
2.1.1 Identification of the need for a Systematic Review 
The purpose of conducting this systematic literature review is to gather and examine the current 
relevant literature published during the period January 2002 till May 2012, in order to find different 
techniques used by project managers for selection and management of project teams. Fields of Pro-
ject Management and Software Engineering are extensively studied over the past decades, however 
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the purpose was to observe project managers' teams selection practices which are applied more re-
cently. Also, the current study started in May 2012 allowing us to restrict our search process of pri-
mary studies only until May 2012. Several variables like personal characteristics, team climate, and 
team environment considered by different researchers was compared to locate similarities between 
different studies and its practical implications for managers. Researcher’s approach towards im-
portance of these factors was studied to produce an ordered list of these variables depending on 
their importance.  
2.1.2 Development of Review Protocol 
A review protocol contains a set of methods and the planning information for conducting a specific 
systematic literature review.  
2.1.2.1 Background 
The purpose of this study was to identify the methods of selection and management of a project 
team. The focus of the study was on identifying, assessing and synthesizing primary studies dis-
cussing project team selection and management in Software Engineering, Information Systems and 
Project Management. 
The method used in the study for synthesis of the collected data was Systematic Literature Review 
(SLR) which is expressed as the thorough and detailed review of research results, while synthesis is 
the collection of evidences from the best quality scientific studies on specific topic or research ques-
tions [16]. 
Capability-based procedure can help managers to find competency of a person and will allow man-
ager to assign them to their proper development role in a development project which will help in 
construction of productive project team [25]. This review therefore aimed to include studies in 
which the human dimensions are studied in software development along with the technical dimen-
sions.   
2.1.2.2 Review Questions 
The main objective of the study is to address the following questions: 
i. What are the selection criteria or the characteristics of an individual based on which project 
managers build a successful project team? 
ii. During a project what are the techniques used by project managers for managing teams?  
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iii. What general guidance can be construed for novel project managers from this systematic re-
view? 
2.1.2.3 Methods 
The aim of this systematic review is to synthesize both quantitative and qualitative information re-
lating to the impact of team member selection on the software project. The review was conducted 
by the author as his Master thesis for Master Degree program in Information and Communication 
Technology. 
The review process included the electronic search string, inclusion and exclusion criteria, and syn-
thesis of the extracted data. These steps were piloted first on sample data to ensure validity.   
a. Inclusion Criteria 
Articles/research papers/journals published between January 2002 and May 2012 were included in 
this study depending on its appropriateness to the following criteria.  
 An article was included if it proposes a project success/failure depending on team or team 
members selection 
 An article was included if it provides a framework/method of selection of team/team mem-
bers. 
 An article was included if it evaluates human resources effecting the success/failure of a 
project. 
 An article was included if it examines the management techniques used by project managers 
for managing a project team 
 Relevant journals from the field of Software Engineering, Project Management, and Infor-
mation Systems available at University of Eastern Finland were included in the review 
b. Exclusion Criteria 
All articles/research papers that do not meet the requirements stated in the inclusion criteria were 
excluded from the study. Moreover, studies which do not discuss the impact of selection criteria on 
the project were not included in the systematic review.  
c. Search Strategy 
Electronic search strategy was conducted for identifying different articles. Electronic databases 
were involved in the electronic searches and this initial searching followed a broader selection crite-
ria for assessing as many studies as possible. Obviously unsuitable articles were excluded in the 
start of the search, while inclusion and exclusion decision was made on articles after ordering and 
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reading them. Primarily the Web of Science (ISI) database was searched for electronic journals. 
Google Scholar was also used for electronic search as other literature source. The result of the 
search was tabulated in the following form 
 Number of papers per year per source 
 Number of candidate papers per year per source 
 Number of selected papers per year per source 
d. Search Terms for Electronic Database 
Searching in electronic databases was done using the following search terms in addition with wild-
cards whenever needed. 
1. (select* OR choos* OR pick*) AND (team member* OR group member*) AND (before 
start* project OR before begin* project) 
2. (select* OR choos* OR pick*) AND (team member* OR group member*) AND (during 
project OR throughout project) 
3. (manag* OR superv*) AND (team member* OR group member*) AND (before start* pro-
ject OR before begin* project) 
4. (manag* OR superv*) AND (team member* OR group member*) AND (during project OR 
throughout project) 
5. (select* OR choos* OR pick*) AND (project team OR supplier project team) 
6. (manag* OR superv*) AND (project team OR supplier project team) 
7. (select* project team) AND (before start* project OR before begin* project) 
8. (select* OR choos* OR pick*) AND (manag* OR superv*) AND (project team member* 
OR project team player*) 
9. (team member select* OR team member choos* OR team member pick*) AND (before 
start* project OR before begin* project OR before initiat* projct) 
10. (team member select* OR team member choos* OR team member pick*) AND (during pro-
ject OR throughout project) 
11. (select* OR choos* OR pick*) AND (“project team”) 
12. (manag* OR superv*) AND (“project team”) 
13. (“project team”) AND (select* OR choos* OR pick*) AND (start* project OR begin* pro-
ject) 
14. (“project team”) AND (select* OR choos* OR pick*) AND (during project OR throughout 
project) 
15. (“project team”) AND (manag* OR superv*) AND (during project OR throughout project) 
16. (“human resource”) AND (manag* OR superv*) AND (during project OR throughout pro-
ject) 
17. (“human resource”) AND (select* OR choos* OR pick*) AND (during project OR through-
out project) 
18. (manag* OR superv*) AND (“project team”) AND (after start* project OR after begin* pro-
ject) 
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19. (select* OR choos* OR pick) AND (“project team”) AND (after start* project OR after 
begin* project) 
The results were stored in the tabular form detailing the database name, the keywords used and the 
search result along with the title and abstract of the studies.  
e. Assessment of Quality of Primary Study 
Studies were included in the systematic review using the inclusion exclusion criteria and were as-
sessed based on the structure of the article/research paper. Primary studies were evaluated depend-
ing on the structure, i.e. Does the study contain an introduction part presenting an overview of se-
lection and management of a project team? What is the research methodology used in the study? 
Are the results provided by the study are helpful for the project managers? What kinds of tech-
niques are used in the study for data analysis? Does the study report a clear conclusion of the study 
as well as the limitation of the study? Depending on the quality of the answers to these questions a 
quality assessment score were given to the study confirming its important to the current literature 
review. 
f. Data Collection and Management 
The data extracted from each paper included the information of  
 The source of the paper (Journal) 
 The publication year of the paper 
 The main topic area of Software Engineering, Information Systems, or Project Management 
 The author information 
 The research question posted in the paper 
 The summary of the paper 
 The quality assessment score for the study 
The author summarized the articles and considered only the most important results from it. 
g. Synthesis 
The data extracted from the papers were stored in a tabular form showing basic information on each 
study. The data in the table was reviewed to answer the research questions and to identify any new 
trends or limitation of previous or current studies.  
Studies were then grouped by the importance of different variables and characteristics provided for 
selection and management of effective teams and then sub-grouped by the outcome type.  
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2.1.3 Validation of Review Protocol 
A review protocol contains the planning information of conducting a systematic literature review 
making it a very important document. The outcome of a systematic review can be reasonable and 
applicable if the review protocol is validated. Kitchenham and Charters [16] proposed pilot searches 
on the resources using search strategies defined in the review protocol for validation of review pro-
tocol. Thesis supervisor Prof. Jarmo Ahonen has reviewed and validated the review protocol of this 
thesis. Search strategies have been developed and checked with the help of a librarian for validity 
and search results for selection of primary studies.  
2.2 Conducting the Review 
The actual process of conducting a systematic literature review starts after development and valida-
tion of the review protocol. This section provides the detailed process of identification and selection 
of research, quality assessment, data extraction and data synthesis.  
2.2.1  Identification of Research 
A systematic literature review is different from a traditional literature review due to its strict search 
process allowing people to find as many primary studies as available [16] at the digital libraries. 
Experienced people, especially librarians, should be consulted for developing a search strategy and 
then piloting it on sample data.  
Review protocol defines search strategies for the systematic review that are developed using the 
research questions, different synonyms of words used in research questions, and Boolean ANDs and 
ORs. Manual search was also performed in the university library beside electronic search to get a 
sufficient amount of studies for the review.  
The results of the search strategies are documented in a tabular form and each article has been given 
an ID of the format 00000, where the first two characters are the Search Strategy ID and the last 
three characters are the Serial Number of the result article of a search strategy. For instance 12061 
means search strategy number 12 and article number 61. Endnote reference management software 
has been used to manage the references of the primary studies. Details of each primary study rec-
orded and then downloaded with Endnote software to avoid duplication of reference articles.  
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2.2.2 Selection of Primary Studies 
According to Kitchenham and Charters [16], the aim of the selection process of primary studies is 
to identify the most relevant studies offering solid proofs about the research questions. The search 
strategy applied resulted in a large number of hits from which primary studies are selected in two 
steps. Firstly, the title, abstract, and the conclusion of the studies are read for inclusion of appropri-
ate studies. Next the inclusion/exclusion criteria defined in the review protocol was applied on the 
selected studies for exclusion of irrelevant studies. The thesis Supervisor has been involved in the 
whole process of primary study selection, and for resolving the conflicts for inclusion/exclusion of a 
specific study. The search study resulted in the selection of primary studies from different journals 
of Software Engineering, Project Management, and Information Systems fields (Table 1)  
Table 1 List of Journals from which primary studies are selected 
Journal 
IEEE Transaction on Engineering Management 
Information and Management 
Journal of Systems and Software 
Journal of Engineering and Technology Management 
System Research and Behavioral Science 
European Journal of Operational Research 
Project Management Journal 
Information and Management 
Information Systems 
Information and Software Technology 
International Journal of Project Management 
R & D Management 
Academy of Management Journal 
Research-Technology Management 
Journal of Management Studies 
Software Quality Journal 
Table 2 lists the primary studies selected for the systematic review. A total of 1229 articles were 
reviewed by the author out of which 101 were found relevant. After applying the inclu-
sion/exclusion criteria a total of 60 articles satisfied the criteria and were finalized for the systemat-
ic review. 
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Moreover, Appendix consists of the list of articles rejected after applying the inclusion/exclusion 
criteria. Search strategies were carefully designed to avoid missing of any relevant studies however 
some studies were found to be irrelevant in the selected articles, not reflecting the research ques-
tions. For example some studies just collected information about team to find out their behavior 
towards team coordination or studies where models are developed only to capture the knowledge 
and experience of teams. 
Table 2 Articles included in the Systematic Literature Review 
S. No. Article Title 
1. Team member experiences in new product development 
2. The impact of expectations on newcomer performance in teams as mediated by work characteristics, social 
exchanges, and empowerment. 
3. Social capital and creativity in R&D project teams. 
4. Benchmarking best NPD practices-I. 
5. Benchmarking best NPD practices-II. 
6. Incorporating Employee Resourcing Requirements Into Deployment Decision Making. 
7. Task versus relationship conflict, team performance, and team member satisfaction: A meta-analysis. 
8. Managing the life cycle of virtual teams. 
9. The interactive effect of team dynamics and organizational support on ICT project success. 
10. An empirical analysis of risk components and performance on software projects. 
11. Creativity in innovative projects: How teamwork matters. 
12. Team member proximity and teamwork in innovative projects. 
13. Managing task interdependencies in multi-team projects: A longitudinal study. 
14. Exploring the relationship between software project duration and risk exposure: A cluster analysis. 
15. Crafting an environment to foster integration in new product teams. 
16. Virtual Team Concepts in Projects: A Case Study. 
17. The role of team behavioral integration and cohesion in shaping individual improvisation. 
18. Team composition. 
19. What do software practitioners really think about project success: A cross-cultural comparison 
20. Project management 2002. 
21. Team management for fast projects: an empirical study of process industries. 
22. The impact of an agile methodology on the well being of development teams. 
23. Managing innovative R&D teams. 
24. Reaping the Benefits of Task Conflict in Teams: The Critical Role of Team Psychological Safety Climate. 
25. Fostering Innovation in Complex Product Development Settings: The Role of Team Member Identity and 
Interteam Interdependence. 
26. How to get mature global virtual teams: a framework to improve team process management in distributed 
software teams. 
20 
 
S. No. Article Title 
27. Constraint-based human resource allocation in software projects. 
28. Project portfolio management: An integrated method for resource planning and scheduling to minimize plan-
ning/scheduling-dependent expenses. 
29. Agile innovation: The role of team climate in rapid research and development. 
30. Managing New Product Development Teams in a Globally Dispersed NPD Program. 
31. HRM in project groups: The effect of project duration on team development effectiveness. 
32. From experience: leading dispersed teams. 
33. Towards understanding the relationship between team climate and software quality - a quasi-experimental 
study. 
34. Modeling team member characteristics for the formation of a multifunctional team in concurrent engineering. 
35. Antecedents and consequences of team potency in software development projects. 
36. Antecedents and Results of Emotional Capability in Software Development Project Teams. 
37. Designing teams for speedy product development: The moderating effect of technological complexity. 
38. Antecedents of Team Intuition and Its Impact on the Success of New Product Development Projects. 
39. Interteam coordination, project commitment, and teamwork in multiteam R&D projects: A longitudinal study. 
40. Software development team flexibility antecedents. 
41. A survey study of critical success factors in agile software projects. 
42. Utilizing fuzzy compatibility of skill sets for team selection in multi-phase projects. 
43. Cross-Functional Team Selection Concerning Members' Cooperative Effects and Capabilities Overlap. 
44. Modeling the influence of trust on work team performance. 
45. A fuzzy approach for selecting project membership to achieve cognitive style goals. 
46. Human resource selection for software development projects using Taguchi's parameter design. 
47. ERP acquisition planning: A critical dimension for making the right choice. 
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Figure 1 shows the distribution of relevant articles published during the period 2002 and 2012.  The 
graph indicates that there is much emphasis given to team selection and management in the recent 
years. The reason behind the importance of team selection and management is that project suc-
cess/failure depends on it.  
 
Figure 1: presents yearly distribution of selected articles for the Systematic Literature Review 
2.2.3 Study Quality Assessment 
The quality of primary studies selected depicts the quality of the systematic literature review. The 
process of quality assessment was carried out for finding the relevance and building confidence that 
the primary studies will be of help for the systematic review. Quality of each primary study selected 
in this review was assessed by reading the article in detail especially the introduction and discussion 
sections and tend to figure out the answers to research questions posed in the review protocol.   
2.2.4 Data Extraction and Monitoring 
In the review protocol development phase data extraction forms must be created and piloted on 
sample data for its validation. Data extraction forms are used to collect relevant information, ad-
dressing the research questions, from the primary studies. Building of data extraction forms pro-
vides an easy approach towards finding appropriate data from any article and also to minimize the 
chances of biasness.  
The author extracted the data from the articles using data extraction forms and then these forms 
were sent to the Thesis Supervisor for his comments and for reducing the chance of missing any 
important information.  
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2.2.5 Data Synthesis 
Synthesis of the extracted data was performed in a manner that answers the research questions spec-
ified in the review protocol. Kitchenham and Charters [16] states that the collection and reviewing 
of the results found in the primary studies included in the literature is data synthesis that can be de-
scriptive, quantitative, or qualitative. 
In descriptive data synthesis, data extracted from the primary studies are stored in tables for com-
paring the similarities and differences between the results of different studies [16]. Moreover, tables 
are also used in the quantitative data synthesis for comparison purposes. The data extracted in quan-
titative data synthesis includes sample size of each intervention, estimates effect size for each inter-
vention with standard errors for each effect, difference between the mean values for each interven-
tion and the confidence interval for the difference, and units used to measure the effect [16]. Most 
commonly the results drawn from qualitative data synthesis are presented using forest plots show-
ing mean and variance of the difference for each study. 
Finally in qualitative data synthesis the aim was to combine natural language results and conclusion 
where different researchers have used different terms and concepts [16]. Kitchenham and Charters 
[16] reported the proposed approaches of Noblit and Hare [26] for qualitative synthesis in their 
study: 
 Reciprocal Translation: 
In reciprocal translation, similar results found in different studies are translated in order to 
provide a summary of the combined results. 
 Refutational Synthesis: 
Studies negating each other are translated individually for a detailed analysis of the refuta-
tion.  
 Line of Argument Synthesis: 
Synthesis was performed in two steps. First each primary study selected was analyzed indi-
vidually and then a set of studies were made and evaluated as a whole. 
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Line of argument synthesis approach was followed in this systematic literature review to answer the 
review questions. Each primary study was examined individually and then a set of studies having 
same results are combined and assessed as a whole. 
2.3 Reporting the Review 
Effective representation of the results found during the systematic literature review was essential 
and the process of reporting it should be defined in the review protocol [16]. The results of the sys-
tematic review are shaped in a consistent manner after extraction and synthesis of data for the bene-
fit of the community interested/working in the fields of software engineering, project management, 
and information systems. 
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3 Results and Discussion 
3.1 Results 
Many factors affecting the project team selection and management process are studied broadly in 
order to demonstrate their importance, helping project managers in team selection and management. 
Previous studies have explored a number of features of individuals and teams including communi-
cation, coordination, trust, experience, team proximity, individual’s personality, culture etc. These 
proposed features are re-examined in this review and different combinations of these characteristics 
are suggested for human resources allocation in a project.  
Kitchenham and Charters [16] defines a systematic review as a form of secondary study and cer-
tainly this chapter provides the secondary study of the selected articles. In addition to this, the cur-
rent chapter also evaluates and interprets all the available research on team selection and team man-
agement, which according to Kitchenham and Charters [16] is one of the basic functions of a sys-
tematic review. 
Success or failure of a project can be predicted by the individual performance of each team member 
of a project team. Individuals, on whom project managers have belief, are selected for a project be-
fore starting it and are expected to show higher performance during the project  [27]. The perfor-
mance of an individual and the whole team depends on a number of factors which are complex and 
diverse, thus making the process of a successful team building very difficult [28] for project manag-
ers who can guide the project towards its success. 
The characteristics and factors affecting the selection and management process of a project team 
found in the selected articles are listed in Table 3. These essential variables of a project team are 
divided into seven different groups and are discussed in detail in this chapter under each subtopic. 
Some of the variables are the combination of two or more factors because of their relationship and 
dependability on each other. The table consist of the author (s) names listed with the factors found 
in each primary study clearly summarizing the importance and preference of each factor for assem-
bling project teams for different projects. After the table, the author qualitatively analyzed and dis-
cussed the aspects of variables to which the categorization has been carried out.  
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Table 3 Statistics of the factors found in the selected articles for the systematic review 
S. No. Article 
ID 
Author (s)  
Year 
Comm, 
Coord & 
Trust 
Cohesion & 
Reward 
System 
Functionality 
& Experience  
Exchanging 
Knowledge 
Training,  
Planning & 
Control 
Personality 
& Culture 
Flexibility  & 
Empowerment 
1 0101 Smith and Blanck  2002 ×     ×  
2 0201 Acuña et al. 2008    ×    
3 0202 Chen and Lin 2004 ×  ×   × × 
4 0401 Akgun et al. 2007 × × × ×   × 
5 0403 Akgun et al. 2011 ×  × ×   × 
6 0406 
Carbonell and Rodri-
guez 
2006   ×     
7 0410 Dayan and Elbanna 2011   ×    × 
8 0413 Hoegl et al. 2004 ×       
9 0416 Li et al. 2010    ×   × 
10 0520 Chow and Cao 2008   ×     
11 0527 de Korvin et al. 2002      ×  
12 0547 Hsieh 2010        
13 0569 
Martínez-Miranda 
and Pavón 
2012 ×  ×     
14 0590 Shipley and Johnson 2009 ×       
15 05101 Tsai et al. 2003        
16 05106 Verville et al. 2007   ×     
17 1101 
Adams and 
Anantatmula 
2010 × × ×  ×   
18 1104 Akgun et al. 2008   ×     
19 1110 Amid et al. 2010        
20 1113 Andre et al. 2011       × 
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S. No. Article 
ID 
Author (s)  
Year 
Comm, 
Coord & 
Trust 
Cohesion & 
Reward 
System 
Functionality 
& Experience  
Exchanging 
Knowledge 
Training,  
Planning & 
Control 
Personality 
& Culture 
Flexibility  & 
Empowerment 
21 1154 Hsu et al. 2012 ×   ×    
22 1157 Jetu et al. 2011  ×      
23 1158 Jiang et al. 2002 ×       
24 1159 Jiang et al. 2003 ×       
25 1163 Kirsch et al. 2010 ×  × ×    
26 1183 McComb et al. 2007  ×   ×  × 
27 1192 Pattit and Wilemon 2005 ×     ×  
28 11104 
Scott-Young and 
Samson 
2008 
       
29 11107 
Slotegraaf and 
Atuahene-Gima 
2011 
  ×     
30 0635 
Barczak and 
Wilemon 
2003 
×  ×  ×   
31 0687 Chen and Klimoski 2003   ×     
32 0688 Chen et al. 2008   × ×    
33 06102 Cooper et al. 2004   ×  ×   
34 06103 Cooper et al. 2004        
35 06107 Dainty et al. 2009    ×    
36 06113 
De Dreu and 
Weingart 
2003 
    ×   
37 06149 Furst et al. 2004        
38 06154 Gelbard and Carmeli 2009 ×  ×     
39 06176 W.M and Huang 2007     ×   
40 06193 
Hoegl and 
Parboteeah 
2007 
  ×  ×   
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S. No. Article 
ID 
Author (s)  
Year 
Comm, 
Coord & 
Trust 
Cohesion & 
Reward 
System 
Functionality 
& Experience  
Exchanging 
Knowledge 
Training,  
Planning & 
Control 
Personality 
& Culture 
Flexibility  & 
Empowerment 
41 06195 Hoegl and Proserpio 2004 × ×      
42 06197 Hoegl and Weinkauf 2005     ×   
43 06205 Huang and Han 2008     ×   
44 06210 Im and Nakata 2008  ×      
45 06254 Kuruppuarachchi 2009 ×  ×    × 
46 06294 Magni et al. 2009  ×      
47 06318 Mello and Ruckes 2006 ×       
48 06360 Pereira et al. 2008        
49 06365 Pinto 2002 ×  ×     
50 06405 
Scott-Young and 
Samson 
2009 
 × × ×    
51 06441 Syed-Abdullah et al. 2006 ×     ×  
52 06448 Thamhain 2003 ×    ×   
53 06534 Bradley et al. 2012     ×   
54 06603 Glynn et al. 2010  ×      
55 06610 Guzman et al. 2010 × ×    ×  
56 06639 Kang et al. 2011        
57 06656 Laslo 2010  ×      
58 06731 Pirola-Merlo 2010        
59 06753 Salomo et al. 2010 × ×    ×  
60 06826 
Zwikael and Unger-
Aviram 
2010 
× ×      
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3.1.1 Communication, Coordination, and Trust 
Communication skills, coordination, collaboration between team members, and trust 
of team members on each other are the characteristics defined by several researchers 
as the core components that each member should have to be a part of a successful 
project team. Successful team depends on proper communication among team mem-
bers and communication depends on trust, so trust should be build [29] and interteam 
collaboration [12] should be monitored at the start of the project in order to reach to 
the desired outcomes. As stated by Smith et al., 2002 [29], beginning of a project is a 
make-or-break situation where one is able to foretell the result of the project. 
For different project teams like multifunctional [2], virtual [22], distributed [29], and 
R&D [30] individual team members must have better communication skills and the 
reason why it is important is stated by Smith and Blanck [29] that open and effective 
communication among team members permits project managers to build effective 
teams creating a friendly environment for the team members. Syed-Abdullah et al., 
2006 [31] also reports that effective communication skills and personality of an indi-
vidual are important for successful project completion in modern Software Engineer-
ing field.  Efficient communication and coordination among team members provides 
the advantage to unite project team and to lead them towards the desired goals of the 
project [30]. Yet another group of researchers [32] has found that in long projects 
which last for more than a year coordination among team members has a positive 
impact on the final outcome of the project.  
Miscommunication and coordination break down can result in conflicts among team 
members affecting the performance of the team. Ineffective coordination and com-
munication is one of the reasons most of the information system development project 
fails [6]. In virtual and distributed teams, members of the team are located at geo-
graphically dispersed areas giving the advantage of cost saving and flexibility but 
also bringing the fear of miscommunication and coordination among team members 
[19, 22] leading a project to its failure.  
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Virtual teams also brings diversity within the team which has its own benefits. How-
ever, Hsu et al., 2012 [6] reports in their study that with the increase in mental diver-
sity the amount of difficulty arises. Besides that size of team [27] also increases con-
cerns about miscommunication negatively affecting the project. Lack of communica-
tion will lead a team member to make assumptions about another coworker bringing 
misconceptions about others into the team. That is why social interaction within a 
team is not to be defined as a distraction from the real work but a process for team 
members to get familiar with other team members [29]. Thus creation of such a 
friendly environment with an enhanced communication will allow team process to 
accelerate and will develop the creative side of the team in group mood stage.   
Trust among team members guides the process of effective communication and ef-
fective communication helps project to steer toward its success. Trust is identified by 
Akgun et al., 2007 [33] as an influencing factor of speed-to-market, development 
cost, and market success of a project. Performance of a team on individual and global 
level is positively influenced by the level of trust among team members [28]. Team 
members feel embraced by the team and willing to share knowledge with the co-
workers if other team members show their trust on an individual [4]. Because of the 
isolated nature of dispersed and virtual teams trust building process is found to be 
important [22] for establishing effective virtual teams. 
Collaboration among team members and among teams is another entity found to be 
essential for the success or failure of projects. Collaboration within team should be 
monitored regularly before starting a project as it has an intensive effect on the per-
formance of the team later during the project [12]. Team dynamics are defined as the 
combination of communication, collaboration, and knowledge sharing elements by 
Gelbard and Carmeli [8] in their study and found that team dynamics has a positive 
impact on the cost, time performance, and functionality performance of a project. 
Shipley and Johnson [15] used fuzzy model in their study for integrating personal 
traits and characteristics into team selection process and suggested that coordination 
and collaboration among the team members can be improved by going beyond con-
sideration of skills, competencies, availability, and cost of employees at the time of 
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formation of team. Moreover, the successful completion of ICT projects within time, 
budget, and required functionality are also related to the team dynamics which are 
communication, collaboration, and knowledge sharing [8]. 
Moreover, due to the extensive research on the selection and management process 
researchers have proposed different selection and managing techniques for project 
managers. For example Akgun et al., 2007 [33] states that selection of the team 
should be based on individual’s experience and trust on each other and furthermore 
in another study they state that managers should promote collaboration and mutual 
interaction between members of a project team [7]. Martínez-Miranda and Pavón 
[28] emphasizes on trust, however, Hoegl et al., 2004 [12] focuses on the collabora-
tive skills of human resource planning and development. Hsu et al. 2012 [6] con-
cludes in their study that team member’s skills, technological expertise and experi-
ence will have a significant contribution in Information System Development (ISD) 
projects if there is better communication and coordination among team members.  
Furthermore, miscommunication and coordination can be dealt with by using 
Transactive Memory Systems (TMS) for team building enabling managers to en-
hance communication and coordination among team members [6]. Barczak and 
Wilemon [20] suggests that team members should give attention on developing so-
cial skills like conflict resolution, stress management, negotiation, and communica-
tion. For managing R&D teams project managers should provide an environment 
where teams can actively participate and effectively communicate with other team-
mates [30]. The concept of availability of a friendly environment during a project is 
supported by Guzman et al., 2010 [34] by explaining that regulating an environment 
where effective communication is managed properly among team members will 
make it possible to avoid problems related to language, culture, and time difference.  
Lastly, virtual and distributed teams expose teams to the challenges regarding com-
munication and coordination among team members. Failure to see the emotional as-
pects of team members, difficulty in contact, technological constraints, and lack of 
project visibility are reported by Kuruppuarachchi [22] as some of the shortcomings 
virtual teams bring with themselves. In addition, Hoegl and Proserpio [19] found in 
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their study that the more the team member proximity is reduced the more attention is 
needed to manage the communication and coordination among team members. Intro-
ducing social opportunities for encouraging team members to meet with each other 
and form friendship with their team members during the project for better communi-
cation and collaboration is also supported by different researchers (for example [4, 
32]).  
3.1.2 Team Cohesion and Reward System 
Project teams are created from individuals with unique identity, behavior, character-
istics, and motivations [4]. These motivations and emotions of an individual can be 
positive or negative towards the project influencing the performance of the team and 
the quality of the project. With the passage of time team members shift their own 
emotions into team’s emotions unconsciously during a project resulting in team co-
hesion if the emotions are positive. However, avoidance among team members in-
creases if the emotions are negative [4]. 
Successful project construction and implementation is controlled by factors of design 
methods and leadership qualities, although in the later process Scott-Young and 
Samson [35] defines “continuity of project leadership” and “cross-functional inte-
grated teams” as the most crucial factors. Im and Nakata [36] also focuses on the 
integration of New Product Development (NPD) teams and shows that integration in 
NPD teams is tied to new product advantage. They also suggest that reward system 
promotes positive emotions and motivation in the team members and encourages 
them to be aware of the market and create a positive environment with their team 
members.  
Implementation of reward system in team is also backed up by Glynn et al., 2010 
[37] by stating that reward system and human resource policies that encourage team 
cohesion increases individuals’ insight to innovation. While Zwikael and Unger-
Aviram [32] in their study combines reward with coordination within the team and 
reports that it brings a positive impact on the success of project. They suggest that 
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team members should be rewarded on their individual accomplishment as well as on 
their combined goal attainment.  
Furthermore, researchers have suggested different criteria for bringing integration 
and cohesion in project teams. Akgun et al., 2007 [33] suggests that providing re-
ward and motivation for team members will help them in enhancement of relations 
among team members. Furthermore, human resource management practices should 
be followed by project managers for bringing cohesion and integration in teams al-
lowing teams to face any unexpected situations [38] during a project. Staffing quality 
is found to be an important aspect of team composition, which is highly related to the 
team efficiency, greater goal achievement, and more team cohesion as reported by 
McComb et al., 2007 [13]. 
Moreover, globally distributed virtual teams are composed by integrating diverse 
skills, abilities [34], talents, knowledge, and cultures [39] resulting in an effective 
team for new technology and product development. The involvement of senior man-
agement is found to be vital in the integration and coordination of globally dispersed 
teams. These teams bring advantages with them but alongside bring risks to the pro-
jects as well. Hoegl and Proserpio [19] also suggested that in dispersed teams man-
agers should dedicate special interest for encouraging social elements of team pro-
cess like mutual support, team cohesion, and work norms of high effort should be 
given special attention. 
3.1.3 Multifunctional and Experienced Team 
The higher level of diversification within a team brings functional expertise and 
greater knowledge to the team. The teams composed of functionally experienced and 
skilled members can be referred as a high caliber team. In their survey Chow and 
Cao [40] referred to such high caliber team as one of the critical success factor for 
software projects along with following agile software engineering techniques and 
proper delivery strategy of the final product. 
New product development creativity and its success in the market are found to be 
positively impacted by the intensity of knowledge contained by a project team [41] 
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for which the whole teams should be assigned before starting the project. Cooper et 
al., 2004 [42] reports that these pre-selected teams must be composed of team mem-
bers having required expertise from different functional areas in addition to a clearly 
defined team leader.  
Team potency is also found to have a positive effect on development cost, speed-to-
market, and market success of the project. And team potency can be improved by 
creating teams with members having trust among each other and past experience 
[33]. Chen and Lin [2] suggests functional expertise, teamwork experience, commu-
nication skills, and personality traits of an individual to be monitored in order to 
compose best teams guaranteeing a successful completion of project. Product success 
and speed-to-market were also found significantly related to team intuition which in 
turns is associated with team members experience, transactive memory system, team 
empowerment, and decision importance [43].  
Stability within a team brings more comfort to the project team and the team mem-
ber’s finds friendlier environment implying positive results in decision making. That 
is why team managers are suggested to form a strong cross-functional team at the 
initial stage of the project and to limit the changes during the project [44]. Cooper et 
al., 2004 [42] also support the idea of pre-formed multi-functional team for a project 
with a defined leader leading the project from start till the end. Akgun et al., 2011 [7] 
finds emotional dynamics of experiencing, like collective empathy of project teams, 
as the critical factor for faster development and market success of a software product. 
Majority of researchers has recommended previous experience of a team member as 
the most influential entity and a natural factor [45] resulting in higher team expecta-
tion in a project. However, some of them have added other individual characteristics 
for example Martínez-Miranda. and Pavón [28] states that managers should select 
team members on the information available on their experience and professional and 
personal traits. Hoegl and Parboteeah [46] also emphasize that managers should keep 
an eye on both teamwork-related (social and project management skills) and domain-
related skills. Whereas Akgun et al., 2008 [41] suggests that diverse teams should be 
 34 
 
assembled for projects based on individual’s experience, skills, and their diverse 
knowledge in different functional departments. 
 Self discipline and day to day experience of team members in project management 
will help building effective virtual teams where managers can easily apply high level 
communication and coordination techniques leading the team to a successful project 
completion [22] and will avoid the problems related to language, culture, and time 
differences within a team [34]. 
In addition, trust among team members is combined with their experience by Akgun 
et al., 2007 [33] for understanding the goals and procedures of a project before start-
ing it. They also proposed in another study [7] that project managers should encour-
age team members to use their past experience in the current project. While Chen et 
al., 2008 [9] prefers social interaction management abilities of team members with 
varying knowledge, skills and expertise as an assurance for successful project com-
pletion.  Opportunities and resources should be provided by project managers for 
teammates experience comparison, knowledge exchange, and network building in 
order to build a team behavior ensuring teams to meet their organizational goals [47]. 
3.1.4 Exchange and Capturing of Knowledge 
Project teams are created with team members putting unified efforts for solving pro-
ject problems and having the collective belief towards its team’s efficacy and capa-
bilities. This belief of individuals in a team results in the formation of an effective 
and strong project team [33]. Li et al., 2010 [48] suggests that team should build rela-
tionship among team members with potential knowledge and also locate and contact 
knowledge sources for integrating them and their knowledge to the team.  Appropri-
ate knowledge management by the project managers in project teams initiates suc-
cessful and faster completion of projects according to Scott-Young and Samson [35]. 
The team environment should be established in a manner that each team member is 
allowed to share their knowledge, skills, experience, and feeling with their team 
members. Managers are required to create a psychological environment allowing 
team members to exchange their knowledge, skills [33], and feelings with their co-
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workers [7] ensuring the team performance to be positively affected. Environment of 
such nature should also be developed for Research & Development (R&D) project 
team members allowing them to network with each other for developing new prod-
ucts and solving technical problems by exchanging, transferring, and diffusing 
knowledge within the team [9]. The output R&D teams with a friendly environment 
will be much more successful and creative.   
Information system development is defined as an intensive knowledge process re-
quiring team members to exchange and coordinate the knowledge resources [6]. In 
their study Hsu et al., 2012 [6] they suggest that transactive memory systems should 
be followed for the team formation because it enhances communication and coordi-
nation process among team members. This leads to effective interaction among 
teammates allowing them to locate the knowledge easily and provides different ways 
of accessing the knowledge resulting in better performance of the team.  
New technology essential for the success of a project along with effective mecha-
nisms for knowledge sharing should be introduced by management to the virtual 
teams [34]. 
3.1.5 Training, Planning, and Control 
Efficient management of project teams leads to the successful completion of projects 
benefitting both the suppliers and the receivers. Inversely, reasons of low performing 
projects are the resultant of improper management of teams and planning and control 
[49]. Teams including team members from different functional backgrounds can im-
prove the performance of team by gaining the knowledge about the project before 
starting it. Individual’s selection for a project team is performed by assessing the 
skills they are having, however sometimes members lacking the required skills are 
included to a team. In such situations the individuals should be trained for the re-
quired skills before putting them to the actual of the project [13]. 
Hoegl and Weinkauf [50] suggests that team members should be educated about the 
project functions before initiation of the project and must be guided for performing 
the functions effectively and efficiently by proposing management training for fos-
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tering abilities of their teams. The practice of management training is also supported 
by Bradley et al., 2012 [51] by stating that leaders should build the abilities of creat-
ing a psychological safe environment for the team members for maximizing team 
performance. They also add that team members should also be exposed to trainings 
for coaching them about handling interpersonal risks. Besides training the progress 
of team member’s maturity in social and behavioral aspect should be monitored for 
which Adams and Anantatmula [4] has developed a model for demonstration of the 
level of maturity of an individual in relation to the team process. 
Inter-team conflicts and politics are also reported to be the basic reason affecting the 
team performance [42]. Task conflicts and relationship conflicts are found in projects 
and are reported to be equally dangerous for project team performance and the dis-
ruptive effect of these conflicts increases with the increase in the complexity of the 
project [52]. Research and Development projects are also affected by interpersonal 
conflicts. Thamhain [30] states that effective communication, good team spirit, mu-
tual trust and respect, and low interpersonal conflict will unite the team and will 
guide it to desirable results. Team leaders should provide team training for solving 
team conflicts, stress management, negotiation, and communication [20, 42] but also 
to remember crafting training for different teams of different projects [46].  
Long duration projects are mostly exposed to user, requirement, planning and con-
trol, and team risk dimensions which can be avoided if these four areas are managed 
properly, reducing failure ratio of the projects [53]. Software projects cost, duration, 
and risks associated with failure of software projects can be controlled and reduced at 
the planning stage of the software project development by selection of a best team 
and assigning the required resources properly to it [1]. 
3.1.6 Personality and Culture 
Project teams are composed of individuals with diverse functional, ethical, cultural, 
and geographical backgrounds. The increase in diversity of a team results in the more 
complexity within a team. Personal traits like positive attitude towards coworkers 
and the work can bring the team together despite their differences. Personal charac-
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teristics and behavior is one of the important factor discussed by Chen and Lin [2] 
who found it a contributing factor for a multifunctional team.  
de Korvin et al., 2002 [10] also finds personality characteristics as an important fac-
tor for selection of team members and develops a model for team selection entirely 
on the basis of human behavior and personality traits. They suggest that in the team 
building process the primary focus should be given on the necessary target skills re-
quired for a project in order to develop a quality product satisfying a customer. Per-
sonality traits of individuals along with their communication skills are also reported 
by Guzman et al., 2010 [34] as the factors in modern software engineering. 
Global and distributed project teams are assembled by combining diverse talents, 
knowledge, and cultures from different part of the world bringing benefits to the or-
ganization but alongside brings challenges with itself as well [29, 34, 39]. Especially 
global teams are effective in opening of new technology, market, and product oppor-
tunities; however the management of such compounded teams needs more attention 
and special skills from team management. The problems related to language, culture 
and time can be avoided or at least their effect can be reduced by offering a friendly 
environment to the team by implementing effective communication techniques for 
removing communication gaps between coworkers [34].    
3.1.7 Flexibility and Empowerment of Team  
Human resources bearing knowledge from diverse fields strictly follows different set 
of rules defined by researchers guiding a project towards its success. Literature sug-
gests that rules should be followed strictly however, team’s composition process can 
be flexible at the start of the project as well as during the project[48]. The relation-
ship between staffing quality and performance of team can be mediated by the flexi-
bility within the team, where staffing quality improves the efficiency, goal attain-
ment, and team cohesion as stated by McComb et al., 2007 [13].  
Software projects are also positively affected by the flexibility within the team and 
also in project management. Li et al., 2010 [48] states in their study that team man-
agers must make compromises for short term aims and strategies in order to get ben-
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efits of long term goals. Managers must show flexibility in job assignment to the 
inexperienced team members in the start of the project. This concept is also support-
ed by Chen and Lin [2] by listing flexibility in job assignment as one of the five most 
important characteristics of team members in composition of multifunctional teams. 
Virtual teams also offer flexibility and cost saving for a project but also bringing 
challenges to a project team. For tackling these challenges project managers require 
fostering special skills and also needs a lot of experience [22].  
Flexibility within teams and in project management is preferred in projects of simple 
nature, however in complex projects it is advised to avoid it. McComb et al., 2007 
[13] reports that flexibility is not always a good choice to consider in complex pro-
ject and managers should be more careful allowing team flexibility. They provide the 
reason by saying that the more a project manager considers alternatives, the stronger 
negative effect will be there on the efficiency of project. 
In addition to team and management flexibility, team empowerment is also found to 
have significant impact on the outcomes of the project. Assignment of powers to 
team members will allow them to rely on their skills and talents for making accurate 
and immediate decisions for successful development of products and projects [43]. 
Team empowerment is a factor impacting both team potency [33] and team intuition 
[43] which in turn positively affects speed-to-market, development cost, and market 
success of the product. Akgun et al., 2011 [7] also suggests that autonomy should be 
provided to each individual of the team so that they will be able to take important 
decision about the development process; however project managers must keep con-
trol on the overall project process.  
3.2 Validity of the Systematic Literature Review 
This review is conducted following the series of steps listed in the review protocol 
defined in the chapter 2 of the thesis. The validity of the study can be evaluated by 
repeating the steps, because the conducting process of the review is explained trans-
parently. The mutual agreeability and understanding of concepts by the authors of the 
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primary studies and the author of this study became the basis for the validity of this 
review. 
3.2.1 Internal Validity of the Review 
The review is performed following the guidelines provided by Kitchenham and Char-
ters [16] having a clearly defined method for searching, selection, and analysis of 
articles. In addition to that each step carried on in the review is properly documented 
in order to maximize the chances of validity of the review; however the whole pro-
cess is performed by a single author implying his own decision on each step, expos-
ing the review into internal threats.  
3.2.2 Repeatability of the Review 
Electronic search engines were used in the literature review for searching of relevant 
articles using search strings [see Section 2.1.2.3]. The search strings were defined 
before starting the review and pilot tested for the reason to get as many relevant hits 
as possible. The searching technique is possible to be repeated easily although the 
results of the search will not be guaranteed to be similar because of the expansion of 
electronic databases day by day.  
Manual search of the journals available at the library has not been performed which 
may have increased the chance of finding more relevant primary studies, whereas the 
electronic search has been performed carefully not to miss out any relevant studies. 
Moreover, different synonyms are included in the search strings for minimizing the 
chance of missing relevant articles. Therefore, the repeatability of the review can be 
carried on without any difficulties. 
3.2.3 Article Selection and Article Analysis 
The search for the primary studies is done on a single electronic database using the 
pre-defined search strings. Selection of the primary studies took place in two steps. 
Firstly, the list of articles resulted in the search were included/excluded for the re-
view by evaluating its title and abstract. In the second step the discussion and result 
sections of the resultant list of articles from first step were used to assess their inclu-
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sion/exclusion to the study depending on their relevance. Again the process is carried 
out by a single evaluator, although the final list of articles after the second step is 
provided to the thesis supervisor for his comments. 
Misconceptions of the author about a study may have leaded him to drop out such 
articles which can be relevant and important for the study. In comparison to that, 
analysis of the primary studies is performed in detail and the results are forwarded to 
the thesis supervisor for removing any misunderstanding. Despite of detailed analysis 
the main threat to this review is the article selection process.  
3.3 Discussion 
Critical success factors for a project vary depending on the goals and objectives of 
the project. However human resource management characteristic of the project is 
found to be important in most of the projects [2, 12, 30]. That is why the probability 
of successful completion of a project increases with the selection of team members 
with skills and competencies matching the demands of the project [3, 10, 15]. The 
concept of effect people management for a project is also supported by Scott-Young 
and Samson [54] and suggests that with efficient human resource management it is 
possible to reduce project cost, construction speed, and implementation. For which 
project managers should define their goals at the start of the project and adopt the 
appropriate practices for achievement of their objectives [45, 55]. 
Practical models are constructed by different researchers, for instance de Korvin et 
al., 2002 [10] used fuzzy model approach for selection of team members for a project 
using entirely human behavior and personality characteristics rather than heuristic 
approach addressing the selection of members in the context of budget and quality 
levels. de Korvin et al., 2002 [10] claims that managers are able to use this model for 
structuring of teams to meet or exceed quality level as they are attempting to com-
plete the project on time and within budget. Yet another model is proposed by Andre 
et al., 2011 [14] for human resource allocation in software projects allowing project 
managers to form teams and assign people to their roles in an acceptable response 
time. However, Tsai et al., 2003 [1] used Taguchi’s parameter design for selection of 
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human resource selection based on optimum and robust performance, namely, mini-
mizing project cost and duration. 
The teamwork quality is purely dependent on the team members proximity support-
ing complex tasks like communication and coordination [19], however virtual and 
dispersed teams brings benefits of cost saving, flexibility, and creativity in new 
product development. Start of a project is defined by Smith and Blanck [29] as make-
or-break situation for a dispersed team that is why they suggest that before starting 
any project with a distributed team, team members should be combined together 
face-to-face physically or with the help of technology for fostering trust among team 
members.   
The agreement of researchers on the importance of different factors effecting the 
selection and management of project teams allow us to determine a generic criterion 
for selection and management of teams for different projects. The current literature 
review was conducted in order to combine these influential factors for team selection 
and management for guiding the projects towards a successful completion. After 
analysis of 60 selected primary studies seven groups of the human resource factors 
were identified to be most important in the process of project team selection and 
management. 
Project teams can be of any nature, from local project teams to virtual and global 
teams and from new product development (NPD) project teams to research and de-
velopment (R&D) project teams, but the topmost important factor found for these 
teams is the social skills. Communication, coordination, and trust among team mem-
bers are included in the social skills which are inter-related as well, because with 
trust among team members creates an environment where effective communication 
and coordination can take place guiding the project towards a successful ending. 
These social factors in combination with knowledge sharing are found to be most 
important in successful completion of Information and Communication Technology 
(ICT) project with in time, budget, and required functionality.  
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However, keeping track of the social skills in virtual and globally dispersed teams is 
challenging for which team managers need to develop special management qualities. 
Because, absence of the social skill factor in individuals and in teams will give rise to 
conflicts bringing a negative effect on the performance of the team and quality of the 
project outcomes. 
Secondly, assembling of teams with team members having experience and multi-
functional expertise was found to be next important group of factors. The reason is 
that diversity within a team brings knowledge and creativity to the project positively 
affecting the performance of team. Several researchers has united this group of fac-
tors with the social skills and suggested that combining these two groups can lead the 
project team’s expectation level higher. Also an experienced and a fit team for a re-
quired project results in reduction of project time and cost along with improved qual-
ity and customer satisfaction.  
Consequently, team cohesion and reward system comes next in the priority level of 
the factors to be considered during a team selection and management process. Re-
searchers have focused on defining a proper reward system for individual as well as 
for a group effort for motivating the employees and bringing a positive energy in the 
team for the future project. In addition to that team cohesion is linked with reward 
system and has been suggested that strong and effective project teams can be con-
structed if there is a higher level of integration among team members. Unexpected 
situations that can occur during a project can be faced and controlled immediately 
with strongly integrated team members.   
Exchanging and capturing knowledge among team members is next more repeatedly 
appeared group of factors which helps team members to share their experiences and 
to locate the knowledge sources. This sharing of knowledge among team members 
can happen only if there is a friendly environment within a team, obviously that de-
pends on the social skills the team members have and the level of integration among 
the team members.  
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Finally, the remaining three groups of factors training, planning, and control, person-
ality and culture, and team empowerment and flexibility came into sight in 11, 7, and 
8 primary studies respectively. The most common among these groups was indeed 
the factor of planning the project beforehand, however exposure of team members to 
training for the required skills of the project as well as management training for con-
trolling the whole process of the project are indeed of much importance for the posi-
tive final result of the project.  
Personality and culture of each individual was also discussed in multiple researches 
although these factors were found to be of more importance in virtual and dispersed 
project teams. Moreover, flexibility within team and empowerment of team as well 
as individuals causes better results for projects and managers are suggested to give 
liberty to team members for using their skills and experience for taking important 
decisions, but at the same time project managers must have to be aware to control the 
whole process of the running project. Lastly, flexibility within project teams is also 
considered to have fruitful results for the projects of simple nature but on the other 
hand it is defined to be less preferred for complex projects.   
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4 Conclusion 
Understanding the importance of human resources in the success of a project may 
help to understand the process of selection and the management of a project team. 
The present systematic literature review was conducted to find the factors and char-
acteristics of human resources affecting the selection and the management process of 
project team. Furthermore, the aim was to combine these properties for constructing 
a successful project team before starting a project that can easily be managed by pro-
ject managers. 
Search results of the present study showed that researchers have focused on this topic 
and a variety of different factors of team members and teams have been analyzed and 
categorized. However, every single project has a different set of requirements and it 
is impossible to define a pre-defined team for a project. This is why researchers have 
given priority to different human resource factors under different circumstances. In 
this study , the author selected 60 most relevant studies as the primary sources for 
data extraction according to the inclusion/exclusion criteria defined in the review 
protocol. These primary studies were divided into different groups based on the find-
ings of each study and the importance given to a single factor of team member, mak-
ing an individual more likely to be selected for a successful project team. 
4.1 Best Practices of Project Team Selection and Manage-
ment 
Social interaction skills such as communication and collaboration with team mem-
bers and trust among team members are reported repeatedly during the study. From 
this redundancy, social skills and trust during a project can be perceived as the most 
important ability of an individual to be selected for a project team. 24 articles (for 
example [2, 29, 33]) discussed social skills to be the most influential characteristics 
of a team member positively affecting the performance of team, guiding the project 
to successful completion, and providing a better quality outcome to the customer. 
Effective communication and trust among team members together will bring the 
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team members together which, in turn, will enable an effective exchange of 
knowledge within the team.  
Functional expertise and experience were found next in the queue of importance to a 
project after social skills in the primary studies. These characteristics of an individual 
brings a high level of diversity to the team, thus making the team capable of facing 
any unusual situations during the project. Working with experienced members, non-
experienced co-workers will also get a chance to learn by example. Planning and 
controlling the process of the project along with the training of team members fol-
lows functional expertise and experience in the list of the most important factors. 
Project team members must be provided with the essential training required for a 
project, which can help them in building their social and functional skills.  
In comparison to the above, the appearance of factors such as personality traits, cul-
ture, team empowerment, and team flexibility were less reported as compared to so-
cial skills and functional expertise. On the other hand, for virtual and distributed 
teams, culture and personality traits of team members are found to be important for 
conducting successful projects.  
Moreover, most of the primary studies selected have considered more than one factor 
for selection and appropriate management of project teams. For example Akgun et 
al., 2007 [33] reported communication, coordination, trust, team cohesion, multifunc-
tional and experienced team, flexibility and empowerment of teams in local projects 
as important for conducting successful projects and reducing project cost and dura-
tion. The same factors are found important with addition of knowledge exchange 
factor for virtual and distributed teams by Akgun et al., 2011 [7] and 
Kuruppuarachchi [22] except for the team cohesion and. Furthermore, the social fac-
tors of communication, coordination, and trust are combined with functional exper-
tise and experience by Chen and Lin [2] for guiding the project towards a successful 
completion. On the contrary social skills are combined by Adams and Anantatmula 
[4] with team cohesion, reward system, and training, planning and control for better 
team selection and management. 
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This systematic review revealed some very important aspects positively affecting the 
selection and management process of a project team. The study suggests that the so-
cial skills of a candidate individual should be examined before assigning one to a 
project and member’s selection for both local and global teams should be based on 
their skills of communication, coordination, and trust among team members. Project 
managers are required to develop an environment and provide opportunities for team 
members to meet and communicate with each other. However, team members lack-
ing the required qualities of social interaction should be exposed to proper training to 
make them able to effectively communicate with their co-workers and to build trust 
on them. 
Following the social characteristics, functional expertise and experience of an indi-
vidual should be considered next in virtual as well as in local teams although man-
agement of team constructed with experienced members is hard and for that manag-
ers should develop extra management skills. Nevertheless in global and dispersed 
team culture differences should be taken into account during a project for avoiding 
conflicts among team members. Besides that a clear reward system should be intro-
duced in projects for the encouragement and motivation of the project teams. This 
reward system should be given into individual achievement as well as to team or 
group achievements. 
Furthermore, empowerment of team member will enhance the creativity level of the 
members and will make them flexible to move around in the project teams if needed. 
But on the other hand, the project manager must have to be an overall control on the 
process of the project defined in the project plan at the start of the project. The con-
sequence of losing control of project manager over the project will allow it to slip 
into failure and will be hard to be saved.  
Finally, projects completed within cost, time, and budget are defined as successful 
projects in several studies [8, 22, 54] which appeared in 16 different articles which 
were selected for this systematic review. Proper selection and appropriate manage-
ment of project team guarantees reduction in cost and duration  
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4.2 Recommendations for Future Research 
Selection and management of project teams has been in focus for many years and 
researchers have constructed different criteria conducting different projects. The aim 
of this study was to define an effective criteria of project team selection and man-
agement which can be used in any project in the field of Software Engineering and 
Information Systems. For future study we recommend studying and modeling criteria 
for the selection and management of project teams for specific project. For instance, 
defining a methodology of team selection for a software development project which 
can be applied to any other software development project.   
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Appendix  
Table 4 List of rejected articles for the systematic review 
S. No Article ID Article Year 
1 0208 
PERSPECTIVE: Integrated Market-Immersion Approach To Teaching New Product 
Development In Technologically-Oriented Teams 
2002 
2 0402 
Procedural Justice Climate in New Product Development Teams: Antecedents and 
Consequences 
2010 
3 0404 Antecedents and Consequences of Unlearning in new Product Development Team 2006 
4 0407 Emergent Leadership in Self-Managed Virtual Teams 2006 
5 0409 
Cross-functional interface and disruption in CRM projects: Is marketing from Venus 
and information systems from Mars? 
2008 
6 0419 
Integrating information retrieval and data mining to discover project team coordina-
tion patterns 
2006 
7 0421 
A Model for Capturing and Managing software Engineering Knowledge and Experi-
ence 
2010 
8 0439 Expertise Integration and Creativity in Information Systems Development 2005 
9 0506 The effect of integration on project delivery team effectiveness 2011 
10 0509 
There Is More to Market Learning than Gathering Good Information: The Role of 
Shared Team Values in Radical Product Definition 
2010 
11 0515 External social capital and information systems development team flexibility 2011 
12 0543 
When a teamwork really matters: task innovativeness as a moderator of the teamwork-
performance relationship in software development projects 
2003 
13 0549 Managing Risk in Software Process Improvement: An Action Research Approach 2004 
14 0554 
Success Criteria and Factors for International Development Projects: A Life-Cycle-
Based Framework 
2008 
15 0596 International Project Proposal Analysis: Risk Assessment Using Radial Maps 2011 
16 0651 
Heed, a missing link between trust, monitoring and performance in knowledge inten-
sive teams 
2008 
17 0668 
Analyzing Social Capital to Improve Product Development Team Performance: Ac-
tion-Research Investigations in the Aerospace Industry with TRW and GKN 
2007 
18 0674 Understanding “People” People 2004 
19 1010 Investigation differences among research projects and implications for managers 2005 
20 1133 Task Conflict and Team Creativity: A Question of How Much and When 2010 
21 06114 Utilizing fuzzy compatibility of skill sets for team selection in multi-phase projects  2002 
22 06132 
Applying cross-cultural student teams for supporting international networking of 
Estonian enterprises 
2008 
23 06139 Attribution Biases in the Evaluation of New Product Development Team Members 2009 
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S. No Article ID Article Year 
24 06143 The High-Performance Organization. Virtuoso Teams 2009 
25 06153 Trends and determinants of managing virtual R&D teams 2003 
26 06249 
Balancing creativity and time efficiency in multi-team R&D projects: the alignment of 
formal and informal networks 
2008 
27 06250 
The social structure of leadership and creativity in engineering design teams: An 
empirical analysis 
2008 
28 06287 
Rescuing Troubled Software Projects by Team Transformation: A Case Study With an 
ERP project 
2008 
29 06293 Nine New Roles for Technology Managers 2004 
30 06343 
Managing Interdisciplinary, Longitudinal Research Teams: Extending Grounded 
Theory-Building Methodologies 
2003 
31 06428 
Selectionism and Learning in Projects with Complexity and Unforeseeable Uncertain-
ty 
2004 
32 06435 
Participatory Improvement at a Global Bank: The Diffusion of Quality Teams and the 
Demise of a Six Sigma Initiative 
2009 
33 06482 Managing the HR dimension of international project operations 2008 
34 06558 Task and relationship conflict in short-term and long-term groups 2012 
35 06579 
Interorganizational teams as boundary spanners: The role of team diversity, 
boundedness, and extrateam links 
2011 
36 06582 Is it all about teamwork? Understanding processes in team-based knowledge work 2011 
37 06675 
Relationships among interpersonal conflict, requirements uncertainty, and software 
project performance 
2011 
38 06784 Shared Human Capital in Project Management: A Systematic Review of the Literature 2010 
39 06807 
Making Virtue of Necessity: The Role of Team Climate for Innovation in Resource-
Constrained Innovation Projects 
2011 
40 06882 Leader delegation in global software teams: occurrence and effects 2012 
41 11101 Team vision in product development: How knowledge strategy matters 2011 
 
